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ABSTRACT: 

PROBLEM TO BE SOLVED: To realize a semiconductor 
integrated circuit device 

having a highly reliable CMOSFET formed on an SOI substrate 
without requiring 

notable increase of the number of manufacturing processes. 

SOLUTION: A grooved element isolating region consisting 
of a silicon oxide < ;> - 

film 17 buried into a groove 16 extending to a buried oxide 

film 2 is formed in 

a part of an element isolating region contiguous to the end 



part of an active ■ t 

region, and an LOCOS-type element isolating region 
consisting of an LOCOS oxide 

film 18 not extending to the buried oxide film 2 is formed 

in the element . .... 

isolating region excluding this grooved element isolating 

region, so that the 

increase of a parasitic capacitance is suppressed and 
further the minority 

carrier generated in a channel region can be diffused 
through a thin film 

silicon layer 3. under the LOCOS oxide film 18, and thus the 
variation of 

threshold voltage due to the accumulation of the minority 
carrier can be 
suppressed . 

.COPYRIGHT: (C)2000,JPO ' 



(19)B#H#»/? (JP) 



(12) & 



(a) do mm&mm*} 

#182000-294794 
(P2000 -294794A) 
(43)&HB ¥fi»2*F10J320B ©000. 10.20) 



(51)Inta 7 
HO 1L 29/786 
21/76 
27/08 



33 1 



FI 

H0 1L 29/78 
27/08 

21/76 



621 5F032 

33 IE 5F048 

331A 5F110 
M 



*aape- *n* m#m<D&9 ol (± mm 



(21)tBR## 


♦MPfll-102509 


(7i) max 


000005108 










(22)fflKS 


^JS611^4^9B(1999.4.9) 










(72)8M» 










jtoeaKW*st*if«rATBi6#iftcD3 














(72)3H#& 
















(74)ftHA 













(54) [&w<D&m *m4mm*mw**zPtow&m 



(57) ^ 2 

[IBM] S^I^R^FLvMSJp^-^tW^ S 

^izwt>&*fflm 2 izm-m i e izm^ttu^ 

fc^*^-*- U r 2r L O C O S Wm 1 STOfflRS' U 3 
6 LS VMBtEEeoSHbWQi* Ml* . 




(2) 

1 

[8fffiir#tf>«ffl] 

IWR2] It^iiefSO^*m«[§l»§SBfcfc 10 
tVt\ 1«fE3S2tf>ilti4HiSS8i. raEMi Sh^yy 

^x. msmt. m>hMrtm<?> 2-3 fgss^te t . 
[m»94] twas 1 m&(?>^mm\s\mm£t> 

V»T. «B»l«)lTjM^li«tiLOCOS|ft 
&ttftiRlilR&S. • 

CDSSte, 0. 0 2~0. 1 5 J unrCJ>S.rfc£ ! flfKfc 
^^i»y-:h«i®y-hW!rrti:WfcKBS*trv» 30 

h ^mmmmwnw&-mx'b -> x . M.mat 

y 3 yJlBclg l «*&liffilfc.J:tfS& 2 vyfflmzm. 
WWLfctt, ^K0*i4i-«lfS«WB?Effi2<^feSlg 

Sfc. (c).^2^^-SIM«OlfflB®2«0«Sg)S. m 
IB^l OlfeglSfci^iffESIS^y 3^«SrWT<^*t 

m3<?>imm<?>$mz¥m4tLx. mnmizme&3co 

imm) mm i micvmmm®mm<m 
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[IKSI9] f|^7f^Witt^[Hl&&gHtf>S8 

fna»^« s t tziiwmmcom^ (2) -i/itHwre 
•es>9. ±rw±i. ojumgjs-cftscifci&imat-rs 

[0001] 

SfcJ:tf*<7Di!!i§8ffifc»U mz. SO I (Silicon 
On Insulator) £«±fc»j£3ftSffi»ffiMOSFET 
(CMOSFET : ConJlementary Metal Oxide Semico 
nductor Field Effect Transistor ) 

nmmiWi&ffl Lxm>Kcffiaizmt& t> cox-hh . 

[0002] 

[fi!#tf)fefg] SOimmO- 05-0. 3/xmgg 
cOSK^y 3y«tJg«$nSM I SFET (Metal In 
sulator Semiconductor FET ) Ji. %0>V— X. 

y*®m-h^wm&v>^*m>^mmxim 

X'%hZ\tfrt>. ^)V9mSLHzm^tlhM ISFET 
[0003] SfctC. g^SMISFETW^W 

(dwt*-* 7 ^ Kiesisirsisv y 3 >m<mm\z 
m<m&?&ztiz£-ox. vv^r y-r^m.it\m 

ttb*>. M I SFET<9vStt«$£^fc 

[ 0 0 0 4 ] L*>U ^tlfe»Kt«*nfeS5ttffl« 
t^^tl^MISFET^IMf^St. MISFE 

aWSJt*. MISFET<9L£v>ttmE#^{W-&i: 

[0005] ^-Ji-c. s^^R-ftlgfcjil-s^v^t 

[0006] mmmttmmmiz^xM 

I SFET##-r£^£4£ffi<W*.&fc£fc. 

<0T^)«Mvy3y«S:jiL'CM I SFETCO^^ 
«WC^L^m-vyT?:f!uli$-«i:T. MISFE 
TwL%^i£MBL<V$Zi££9Vt&Z.tiii i X'%&. 
[ 0 0 0 7 ] S O I mLlzB&Z ixft^ */l4gi£C?& 

*Lfc*»4f-v y r^^p'ilSJtwM 1 s f ETtoi> 

a ■ 3fy ■ 74 ■ x;i^ ■ • 7-f • WJxiV— (IE 

EE Symposium on VLSI Technology, Digest of Technic 
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al Papers. PP.92-PP.93. 1996 ) Sri: 6. 
[0008] 

[ooo9] *&bjjobw«. wmn&vgL^mm 
z&mtitriz^ soiwi&.tz]8f8.2tL&mffl&)&(?>c 
mo s f e Ttt?&^mm®m;mmkt& - 

*re# stas* news - 1 . 

[0010] ^HBHOmE^^tXfc-f-offiwBWtfrfi 
[0011] 

( i ) if.wf[cr^mmmm^m.M . immsLttzw. 
ztdzui sh^yisztttLxti*) . mmi'V^y . 

KfcS LfcUL O C O Stmmz£-r>XffitfLZti&%l 

cr>m?ftmmt , mm*-wmiz&tz>mz®.it>& 

[00 12] ( 2 ) #f^¥S{teft«II]8iSBtt. f? 
IB ( 1 ) COM I S>7^yX^ti>V^. S52tf)S^# 

Wmtf. M I S b7y^x*^j£3*U>iSttf§«<tf> 
&(D-&l,Z&LXBf&2tlX^& t><DTi>& . 
[00 13] ( 3 ) #3&BH<D^{y«0»&gBli. m 
H ( 1 ) <VMI Sh^yi/XtlZti^X . ^2ff^=Ht 

^ffi<o2~3fgss<o@t. znm^fearomz 
[0 0 14] {4)*w%co¥mmm®v&%mt. m 

12(1) <0MI Sh^yvX^tfeV^T. 8510*?# 
SISJiS-^-rSLOC6S^SKW±ffli:» 3S20* 

[0015] ( 5 ) *m?>¥mmm®%8imi. m 

E ( l ) <omi sh7y : Jz.?l,zt5^X. SSlo*^ 

wm*ms.-th loc o sjsti&fcffitf>&*ia*iigfc 

£0iS?>»M^'J3yJf<9W3£. 0. 0 2-0. 15/* 

[0016] ( 6 > im^mmmmm^mi. m 
ib ( 2 ) com 1 s Yjyvwiza^x. ^(Dmtt 
mmm^ m 1 s hjyisxfcoy-hw&ny- mi 
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[0017] ( 7 ) xmicvmmmmmmwm 
-mti. ^mmiiL\izmm ! ?timm^itLxm j ft>ix 
tsisvu 3>atM 1 s h^yv^^jfct&Bi. 

v y 3 y miizw, 1 coffiSKfc J: tfgs 2 omui» 
■HfcWIMIrt-£i:fcJ:-^ *i**F*H§wi0S 

io cosmmmmhiMb. ^emtmmn 
%2<rmm. moi&m&XTmmi'V^ymzm 
iffl&ix. w*>^mmizmtmmf&.'??>xm 
^mis±iz^3ffyi&mim&L^ mm. 
mm>$mi:¥®MLx. m\izw>3ffmm^wtms 

[ooi8] < 8 ) ^.m\<^mmmm,mm.(m^ 
imi. ma ( i > <qm i s hyyisxfom&umiz 

LMvmmMm&tz^xymfcztiz 

20 i>s. 

[0019] < 9 ) *mi<&mi&m®fo$i&<vg& 

im±^ mia ( 7 ) om i s hyy'JxfcoW&tr&lz 
tt«coi|i<0 ( 2 ) - 1 ' 2 tl^ tff3 fc U %<?>±m: 1 - 

[0020] imtttmz xtui ■ rxizm 

jtf Sit^T^S. MI SY-yyi?Xtcryj-v 
*)\&m:mLLiZ.'S?%frvVT\S.. LOCOSffiJilg 

x% 'jF&*vVTimmitrMi sh^y : Jx^<r>L% 

v \^ms&rrgft£Wt hZkWX%&. 

[0021]? feic, ^2<0«^JSfSJSIr«Jft-ri»«i 

40 m zmfctz z t iz x *) , -goc m pig-eij&tsii 

Saw*Lv^Jt!ni^tia<c:t^<. LOCOSIfiigli 

izx ^xffifcztim i o^i4rfs®«t ats^ai 
^«fegist«k ixmmztiz%2<?>m=Hrtm®t z 

[0022] 

[ 0 0 2 3 ] a Hi. *^c7>-||te^®T*J>S s O 
I £Kl:HB!£3*lfcC MO S F ETSrSrT S O I WSL 
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h so I a«<^gPBrffl0-C*S . m 1 i3±tfH2 fcjs 
WC V Qi (ipf-^^/PSMI SFET t Q 2 Hnf-v 
*;H5 M I S F E TT'ft I. . . IS&<OJ$g£:ii i#r 

[0024] P^r*/l'SMI SFETQi fct 
«l±(c«*ii*lHklS2iSr^LTaft^>^ff$ 0. 
0 5-0. 3tim<mWki'V^>m3£.Btf&1xtlTim 
^i/MitMS^ ■KOnM^M^ffifcUi. 10 
-*TOp- a^ttfB£5fc.i:tf-*f<9p* iJ¥3ttSi 

[0025] w&mnwtt&totht&K.* 

yT«0«]g^'Jrj^3<7)JJ3fcJ:tXp + S¥£ftSt« 
[0026] JJB-WOp- S^nM6H5^ff| 

y-x . KM yco^jSWif-^ y y tM Kit 1 1 W 

[0 0 2 7] nf+^HM I SFETQi fcL J? £ 
0. 0 5—0. 3vmcmmi' , J3>m3l l ZBltfetvfZ 

p!>)x;H 2±{:M?^ ;»pI>)i^12(« 30 

[0028] ^$*0m£ff;L&*£>(z:; 

VC-f 7X"TC>y-X. FI/|y«g|MBW!a 
JWHW2fc*Cfc«»fcar«!J:3fc» y-X. KM 

[0 0 2 9] JJBHtfOn- a¥«fMMli 3(0 
ne>pS9xA'1208ffl£& Ld^tnffiMIMil 40 

■SaWMUtflTH*.- £OL£^«mBW1Wf 1 50± 

stir v»4. K«ft9 o«afcttiwt>' vR4 

x^-iri0jWWRS*LTiJ»K Z<7)-¥-hW&9cr>%. 
Kfiitfy-x. YV4y9&mi3&'9yi'VV4 K 
Kl la^JfcSixT^S. 

[00 30] $^>fc x pf-v*;t«M I SFETQi *5 
Jtf n^H>*/WSM I S FETQ2<0#*<9Stt^$<9 50 
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fifcUfcS' y a y« i 7 1 i ot amu?** 

»s« (Hit. mmmmaim'^+yrt* 

l.8CioTflKSti*LOCOS»HMl««'(H 

£&fvo*&. ±a«i6«o(i{ig/Miia:wo2-<-3 

[ 0 0 3 1 ] *8 1 6 fc«fc&**lfci*fc5' y 3 1 7 
l±. pf-ir**fflM.I SFETQiOy*-K«Bi90y 

£ s n?-r*A<£M I SFETQi 4>y--h«S9«>y 

LOCOSSKkffitis^TOi. f-A-^Mi^C^feL 
fciHgc^^yT3^£iit-r5^i:<0-e&4 0. 0 2-0. 
1 5/zmOJ5$<^Ki'y3yJg3:i^j£§*LT;l3'K 
nS'>x^4fcJ:tfpM'>x;H 2<r>Zcr>mfflzl3tf-* 
*)VX V yrtkKh nW6$m 1 9 afcit/rpSfetfcJi 

[0032] pf^*yHMI SFETQi fcitfnf- 

a-^IMI SFETQj <DjJlliJligtefil82 0fc:J; 
oTWafcTV*. £^IU&ltB2b£lip?'**7l' 
MM I SFETQi <T>V—X^ YV4V\zm$h?iV/9 
?K*-/P21a. nf-^^;l/SM I SFETQi <oy 
-x. KH^tatia^? K*-^2 1 b. isJ: 
tfnl^xMtaWSfutn* SJ£f*Jl2 2 fc pS? 
x;H2fc»*8iutp* iMWi2 3fcfc*ii«tfi 
&ny^^ K*-;P2 1 cim®&1nX\ii>. iJBn v 
♦ SJ£iiJf22fcp + SS£l4«2 3{i. **y7V»l& 

[003 3] K*-/I^2 1 aflfcttpf-^*^ 

SM I SFETQi cr>y-x^ ¥U-f y^zStth&SM- 
24a.im&LZil. ayffVfc—frZ ' Ibflfctinf- 
-V^/WMM I SFETQi <DV—X < KW^CttS 
ffi««24b*qg«S^ 3y^^K*-;k2icrtt 
l4n*"S«JWi2 2i:p* fflaWl2 3kfc:«l«l« 
■T*BIMi24cjBi«jR8*iTV»6. 

[0034] JXfc. lifSH2,{c^ L^*^BHO-HtiO 
^©T*>S SO I gHK±(CjnK$^CMO SFET0) 
iBS*ffi^H3~@l 3SrfflV^TIftWI». 

[003 5] H3fcS*J:.3fc, 3d#*Rl±<^ 
0. 1—0. 5xzmc7)^«Jli6S^^feJS2Srtft-LT 
ISJt^iTJtO. 05-0. 3^mcoff$^M^y3y 
«3^fflt. Hfl:^y3y|g2 5isixm\t^Joy 

m26*m®mt&. »t^y3VR25«)Jssj4. 

fckitfl 0-3 0nmSJg. S-ffc^U 3>R2 6«0ff 
${±. 3tki.Jfl00— 200nmggT'fcS„ 
[0036] JXt. H4 tt^-T i a W- 
y 2 7 1 LTBfts' 'J 3 >R2 6 Srx >y f-y^ 
'U LOCOSS*^SI^<0^bvy3y|g26S: 



( 

TnSlSIiJll 9 a*»)SU &fcpS^x/H 2#Jg 
ft3*i£9KS'y 3>m3^pmfWto -Cfcfc *tf ; # 
ny(B) ) £jm&x;M^r-2 0ke V. 
X 1 O 1 * c m-2<0^frT^ALTpffit£IScS 1 9 b 

ski-*. ±k n m^nma j # p m**&%i± , 

[0037] JMc", 06 fc^-ti 3 fc. mitisV 3 y$ 
2 6£vx?fcLfc3fiR8fl:i£tJ:oT. Locosi 

m^mmmm^ uaxi3 ?)*ffi<;^$# o . 2 

jumg&WLOC O SflMUR 1 8 Hffifi . 
[0 0 38] ftWC. 07K*ti'5t. V5>XW«* 
-y 2 8 S-vx? fc LTaBBrHMi«««WtS/ 'J 3 

y§|2 6. K^'J3>M2 5i>J:imK^ , J3>'«3 
S-JBiKx y^-y^U **a^tt^2~3ffiSlK0fi 

f*. »i6^a*<KSiix4tW)2~3«e.- 
^^$j±±Ee«2emTfcms$tLS. 

[ 0 0 3 9 ] iKfc . 08 0 fc. fl^MBttA 

& (Chenical Vapor Deposition : C VD ) ffl,Zk o 
T . b li£ . 0 . 3v mggoff £ cOlHbv' U 3 yK 

1 7 £M^y 3 >m2 6ff)±mizim-tz>. wt^y 
aymn <r>m nTMi. mis comb atm tm 

Z&MtMl 60)1®?) (2) - 1 / J T*>"9. -e«±Kii, 

[0040] &V^T\ H9t*f-i d Sfti^y 3V 
&2 6 £X 1- -y >*b IXfo^mmmm (Chemical Mec 
hanical Polishing : CMP ) JfefcioT* IKkv'J^ 
y|gl 7C0*H£SF*f&. ±£31 1 6 c0tB£fi'K!)O: 

^ta^)2-3fggs. -e«ai§s-JiiBii^2{gja.TtK 

JgU $^KlHk>"j3yK17^«KS«r^r& 
iifcioT. -g<ACMPlgTiHt^y3y!gi7 

oia sources ai 6nmzw^t^vnym 
[0041] mz. 01 otcstf-J: at. atts^y 

R2 6£ifc£UtfL Ily'J^ytatni^xJH 
fcitf pM<7x;H 2*8J&re. <X\^T. UifZW* 
?-y£"?X?i:LTp^*/l'aMI SFETQi O 
^*/NBt^p3PftiE!|%l (fcfcttf. B) £3SAL 

L£vMIliESJflPJf7£JBB£U 1^'Xh 
rtf-yi^X? b l/Cnf-v*;H}M I SFETQz 
^^^l^J^pM'FttifiS (fcfctfcr. B) ££AL 

[0042] 01 lt^-Ti^fc. BHt^jay 
M2 5 Lfcfc, 'J 3 y« 3 OAS fclMte' 
yby«fcJ:oT1tifiS*i4^hlBlilR8*»6. 5 

nm<0f$tML, &VvCSOlS«Ltfc:CVD&-C 
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yy (p) iWMUcm^v^ym m^tr) £ 

'J 3 vRfcx-yf-y^U ^tSfii/y 3VB 

[0043] <MC, P5>XWt*-y , Cpfi'>xJH2 

±SS->fcft^ ^r-b«g9*-7X^fcL-CnS^x;l/ 

4 t'f*yfT'^3i^ftti:^TpS^tE!BJ (fcfcxtf. 
7 «yflJsKoy ( BFz ) ) £SAU pf-v*AfflMI 
sfetqi oy-x. kw y«— ^^H^SffiS 
10 SOp" -i!#««s««5SBflW-4. :. 

[0044] HWZ< M^-yfnS^xM 

1 2t-f^>fT^2^atJ:-'TnS^I£% (fcfc* 
{f. (As ) ) tr^AU. nf^^;HMISFE 

- S¥g*#w<i3£mr6. 

[0045] i^t. 01 2{C^«tat. SOlSfeh 

(ccvDifet?iMiLfciwb5/.y 3 yjsifciJMftj' y 3 

>K (0^Tf ) I E (Reactive Ion Etching) ffi 
20 -Cx-y^y^LT. y— h«ffi9<0fflJMt^ K^*— 

^x^-^-io^^s. 

[ 0 04 6 ] iRfc. V*JXh>*?->X-pm?7 2 

-1M0&VX^fcLTna^x;W4t3^3j- yflt>)i^ 
SfcioTpa^ttlBJ (fetX.{J. BF2 ) £SAU 
P^^SMI SFETQi <ov-x. KWy^offi 
0-3&£fiW«-Slt^K<9p + M¥^(*««6?:®S^- 

30 [0047] ittr. p + m?m#m£6<7)imfrL>w. 
jjepS^%<9flWfc&fK fctitfx^df 

[0048] l/yXhA^-VTnl^xM 
±S:S-5fefts y-K«ffi9i5J:t/-»M 
-■^ 1 0 £ -7X7 i: LT pSfx;H 2(C>f *yil*>& 
^Zi^Xnmmm (fcki.»fs P) £^AU n 
f-^*;l^MI SFETQ2C0V-X. YVA><r>W> 

40 4. im, 4*yr9IS*&.fflMSK>n-* Sffitil 

2 2*>PI^{?^-ri>. 

[0049] n + a^^«14Wj£ffl*»i?» 

iii6a^eftM2 4-C<^!» s 0 .15. jummTfcS: 

*;^-4 fcli its . 

[0 0 50] S3 3 0~5 0nmWf-^y|g (0 
^^i-f) £XM--y^yy^ffi*it«iCVD^Cj;oTS 

oissLttma-rs. ^#8^*^600 

~7 0 OtcDiSJgTRTA (Rapid Thermal Annealing 



9 

ir--;nci-5-c, msftmf-fys'm hjs (t 

iSi, (0<x<2) ) Stp^^SMI SFET 

Qi <?>y-hnte9(7>$mtsiVp* m^mtm^6co 

feffl, nf+^l^M I SFETQ2 0) / !f—\'WMk9<7) 

[005 1]»:t. *RJ&?Df-^y^H 2 O2 : NH 
4 OH : Ha OSTiJLtS. gX#H^#T8 0 0 
~9 0 OXWi&g-CRTA&KJ: 0*^3 (352 7-- 

[00 5 2] 013fc3jHM:-3{;:. SOia« 

±tcJflSffi*i)8l20 £ti«U £4>JBia»KI«2 0*x 
•y-T-y^LTnyrJ^b*-/^ 1 a, 2 1b, 2 1c 

mblu awe. «ia*esiS2o±fc*^L^«is 

(05W) £x«y?-:x^l/tffiSUf2 4a, 24b, 

24 c£JB)£t$ WEHl fcJ:tf02fc^ 

Lfc2|:#iSfe<7>J$gl 1 ff)C M O S F E Tifi^th . 

[ 0 0 5 3 ] :*3iiS<7tf$g-ei±, TXT'<?> 

y-x. :HMy«^s2Ji*»ta»«i«iM«2fc« 

LftfHU: p*--y*/L<9M I SFETQi 
6<03!$. nf+^SMISFETQi <DV-X^ K 

w v «o-SB£«j£-rs n* wxmim® 1 4 . 

fcitmiSxy3yJ130J?3£^L*:#. p^* 
;H[MI SFETQitf)y-X. FW>-tf>-SI52:fliJ£ 
■T S P + 6 XV n */l^M 

I SFETQ2 tf)V-^v HWV^-3^jj»t5n 
♦' S¥*ftSMl 40I£W#ffitf>^gHfc§|2iJgbT 

[0054] CLOHf. ***rt*Wfc«4Lfc^**+ 

nS?x/P4fc«l:tf pS^x/H 2<OTOfi!8a?ftg£i§< 
I S F ETQ 2 pS^i^ 1 2cr?mim 

1 0 0 5 5 ] £fc . pf+^HM 
ISFETQi J5.fctfnf-**fl#MI SFETQ2 <£> 

hmm9 tzm&v y 3 yjg-eif & 0 1 4 

t^rT X 0 fc. ^KH2 9 LISAS' U a >&3 0 b <T> 
fltJftt£&JRI82 90_L!fc:{i. ££i&3 u Kb Hi 

m.^ y a ynifcttSMtS" y 3 yjRtRtt* i 1 izx 

•>Ts f-^^yiM FBI l#&WH2 9tf>_k*fc» 
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[ 0 0 5 6 ] ifc. *&ttaffiir?i*. p*+*A«M 

ISFETQi C0>-'-h«fii9^)affi*JJ:lXp t 3¥* 
*®86»^B. nf-v^fMI S-FETQj (OV- 

■vyrgi*sc*fflmB»)P* s&fiiB2 3<o» £ 
^t^f^yr?i&sc^fflaffia5<on + afeu®2 2<o 
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